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Abstract

The invention describes an apparacus fox the filcration
of liquids and an assocliated filter cartridge 100, by
means of which the guantitative flow through the filrer

cartridge can be reduced and set in a simple way. The

apparatus 1s characterized 1n that at least cone
chrottling device 200, 200’ i1is arranged Dbetween the
outlet opening 113 of the filter cartraidge 100 and the
outflow opening 17 of the receiving chamber 14.

(Figure 1)
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Apparatus for the filtration of liquids

Description

S5 The invention relates to an apparatus for the
filcration of liquids in accordance with the preamble
of patent Cla:m 1.

Filter carctridges are to be underscood as meaning on
10 the one hand cartridges which have a screen-like

formation for mechanical filtration. On the other hand,
filter cartridges are also to be understood as meaning
cartridges which, in addirtion to a ggreen~-like

formation, contain at least one filter medium, e.g. 1in
15 granule form, which 1s used for the chemical and/or
mechanical removal of organic and/oxr inorganic
contaminants and/or to lower the levels of such
contaminants. Filter cartridges equipped 1n this way
rherefore allow non-mechanical filtration, which may be
70 combined with mechanical filtration. These <failter
cartridges are used To optimize water, the term
optimization being understood as meaning mechanical
and/or non-mechanical filtration. This includes, rfor
axample, softening and decalcification of drinking

25 water.

A very wide range of embodiments of apparatusSes for the
filtration of ligquids are Known.

30 By way of example, there are filter apparatuses with
spherical filter cartridges, which are screwed ontodo the
‘nlet funnel from below by means of a bayonet catch, as
described in WO 2004,/014519 AZ.

15 DE 199 05 601 Al has disclosed an apparatus Ifor the
rreatment of ligquids, having an inlet funnel which has
a1 receiving opening with a sealing rim. The filter
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means ©f a separate securing ring. For this purpose,
the filter cartridge 1is provided with a groove on the
cartridge upper part below the sealing rim; the lower
portion of the securing ring engages in this groove.

The upper portion ¢f the securing ring is guided in &
groove of a connection piece formed i1ntegrally con cthe
funnel base. The filter cartridge i1s complex to install
and remove, requiring particular skill on the part or
the operator,

Other embodiments provide for the inlet funnel to have,
in its base wall, a receiving opening, intc which the
filter carctridge is fitted £from above. The filter
cartridge generally has a conical sealing rim, which
bears against the edge o0f the receiving opening. The
filter cartridge may become tilted during insertion, 80

rhar the intended sealing position 1s not adopted.

DE 199 158 29 Al has disclosed a filter cartridge and
an apparatus for treating liquids, in which the sealing
rim has additional latching means, which interact with
corresponding latching means 1n the region of the
opening in the base 'of the inlet funnel. The latching

Tn this embodiment, the filter cartridge is held only
ar the edge and is located in the filtrate space. It
the apparatus 15 & kettle, therefore, the filter

cartridge is also in the boiling space, which means
rhat the filter cartridge could be damaged during the
heating of the filtered ligquid. Therefore, it 1S
desirable for the filter cartridge to be arranged such
rhat it is shielded from the filtrate space Or bolllng

space.

Tnlet funnels with a recelving chamber for the filter
cartridge are used to Temedy this problem. In this

design too, the conical sealing rim of the filter
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carcridge Dbears against the rim o0of the receiving
cpening in the base wall of the inlet funnel.

The peripheral and base wall of the filter cartridge 1is

5 arranged at a distance from the peripheral and Dbase

wall of the receiving chamber, so rthat during

filcracion, although filtered ligquid can collect 1in

rhis intermediate space, this liquid does not limit che

quantitarive flow through the apparatus. An outflcw

10 opening provided with a closure element is located 1im
the base wall of the recelving chamber,

DE 198 46 583 Al has disclosed a water filter device ot
this type, with a collection can and a heating element.

15 The inlet funnel has a receiving chamber, 1nto which
crhe filter cartridge is fitced from above. The
receiving chamber is formed by a filter insert, which
may be fixedly connected to the inlet funnel or can be
fFirted into the receiving opening. The filter 1insert 15

50 macrched to the conical shape of the filter cartridge
and Fforms a guide element for the filter cartvridge.
Since the peripheral wall of the filter cartridge bears
against the filter 1insert over itgs full surface, the
rwo components can only Dbe separated Ifrom one another

55 with difficulty, in particular if the user pushes the

filter cartridge too deep into the filter 1nsert. On

sccount of the fact that two conical surfaces are

sliding aleng one another, it is not clear to the user
when he has reached the 1limit position which 1s
30 required fox optimum seating of the filter cartridge
and defines rhe sealing position of the filter

cartridge.

Tn all the known filter apparatuses, 1t 1s necessary
15 for the filter cartridge to be matched to the desired

cquantitative flow.

I+t is an object of the invention toO provide a filter
cartridge and an apparatus Lor the filctration of
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liquids which makes it easy to reduce and adjust the quantitative flow through the filter
cartridge.

This object 1s achieved by an apparatus in which at least one throttling device is arranged

between the outlet opening in the filter cartridge and the outflow opening in the receiving

chamber.

In accordance with an aspect of the present invention there is provided an apparatus for the
filtration of liquids having a filter cartridge, which includes a cartridge upper part with at

least one inlet opening, a cartridge lower part with at least one outlet opening and a sealing

rim,

and having an inlet funnel with a peripheral wall, with a funnel base wall and with a receiving
opening which is arranged in the funnel base wall and into which the filter cartridge can be
fitted from above, the sealing rim of the filter cartridge bearing against the edge of the
rece1ving opening, a receiving chamber, which has at least one outflow opening as well as a
peripheral wall and base wall extending downwards from the receiving opening, wherein the

inlet funnel has at least one first fixing means below the receiving opening,

wherein the filter cartridge has at least one second fixing means below and at a distance from
the sealing rim, which second fixing means interacts with the first fixing means when the

filter cartridge 1s being fitted into the receiving opening, so that the fixing means define the

position of the filter cartridge, and

wherein at least one of the fixing means forms the throttling apparatus, to reduce the flow

quantity delivered by the filter cartridge.

The quantitative flow through the filter cartridge substantially depends on the type of filter
medium and the size of the outlet opening(s) in the filter cartridge. Depending on the
particular application, for example in filter systems of which a high performance is demanded
of the filter medium, it may be necessary to reduce the quantitative flow which is
predetermined by the filter cartridge. To achieve this, hitherto the cartridge has been
modified, 1.e. suitable filter cartridges had to be produced and kept in stock for every desired

quantitative flow. The advantage of the throttling device is firstly that only one type of filter
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cartridge 1s required, and the quantitative flow can be set by selecting a suitable receiving

chamber or a suitable inlet funnel.

Secondly, it 1s advantageous with this configuration that if the cartridge is not present the

appliance can be operated without any flow restrictions.

It 1s preterable for the throttling device to be designed in such a manner that the quantitative
tflow delivered by the filter cartridge can be reduced by more than 0 up to 95%, in particular
by 10 to 80%, particularly preferably by 20 to 70%.

It 1s preterable for the filter cartridge to be arranged in the region between outlet opening and
outtflow opening, at a distance from the peripheral wall and/or base wall of the receiving

chamber, thereby forming a flow passage. The minimum cross section of
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the flow passage then forms the thrortling device,

Alternatively, the outflow opening or outflow openings
may form the throttling device, in which case the Cross

section of the outflow opening/openings is smaller than

the cross section ©f the outlet cpening/outlet openings

1n the filter cartridge.

The outflow opening may preferably be arranged 1n the
mase region, in particular in the base wall, oI the
receiving chamber.

Por a predetermined filtexr cartraidge, the throttling
device may be adjustable by selecting a receiving
chamber of suitable dimensions or with a sultable cross
section of the outflow opening.

The desired quantitative flow can therefore be set by
means of the inlet funnel, which 1s advantageous in
rnat the inflow funnel, wunlike the filter carcridge,
does not represent a consumable item. The consumable
item formed by the £ilter c¢artridge only has TO be
produced and kept 1n stock 1n one design, and the
quantitative flow can be defined by the selection of
inler funnel. This makes 1Lt passible ro significantly
reduce the manufacturing costs of the apparatus and the

costs Of spares.

1+ is preferable for the osutflow opening 1in the
receiving chamber toO Dbe arranged above the outlet

opening in the fillter cartridge, so as to create a
siphon-like arrangement. A siphon-like arrangement Of

this type has the advantade, in particular 1in
conjunction with the rhrottling device, that the filter
medium 1S kept moist even in the event of breaks 1n
filtration, and therefore 1tS full operational
readiness is ensured even without renewed conditioning.

Tt is preferable for the inlet funnel to have at least
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one flirst fixing means beéelow the receiving opening, and
for the filter cartridge to have at least one second
fixing means pelow and at a distcance from the sealing
rim: when the filter cartridge 1s being ficred inco the

5 receiving opening, the at least one second filxing means

interacecs with the first fixing means,

The filter cartridge can preferably be fitted 1nco the
receiving opening in 1ts axial direction.

10
The fixing means are arranged 1in such & manner that
during interaction they define the position of the
fFilter cartridge, i.e. when the fixing means interact,

on the one hand, the sealing rim of the filcer
15 cartridge in its intended position bears against the
edge of the receiving openiling, and, on the other hand,
also defines the cross section of the flow passage and

rherefore the throttling device.

50 The interaction of the fixing means 1s asgociated with
a resistance, which is perceptible to the user when he

ig fitting the filrer cartridge and 1indicates TO the

user that the intended position of the filter cartridge

has been reached.

25
Since the fixing means define the position of the

filter cartridge, it 1s advantageous if the distance
hetween sealing rim and fixing means 1s selected to Dbe
as great as possible. This prevents the filter
30 cartridge from tilting or being incorrectly positioned.

Therefore, the second fixing means are preferably

arranged on the lower half, preferably in the bottom

rhird, of the filter carcridge, in particular in the
15 region of the base wall of the filter cartridge.

The first ands/or second fixing means may be spacerxr
elements and/oxr gulde el ements and/or latching

elements. This means that a fixing means can perform
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one or more functions, and that it 1s also possible for
a plurality of fixing means of different configurations
to be realized in an apparatus,

The cress sectlon of the flow passage can be accurately
set by the fixing means.

A preferred embodiment provides for at least one fixing

means to form the throttling device. By way of example,

if a spacer element formed integrally on rthe fillter
cartridge or the receiving chamberx 1s arranged in the
flow passage, the c¢ross section is reduced at this
location. The action of the throttling device can

casily be set by means of the dimensions of one or more

spacer elements of this type.

The fixing means are preferably projections oOx
recesses. The projections or recesses may be
cylindrical, conical or frustoconical 1in form. These
forms also include, for example, indentations and

protuberances ©r beads.

Tn the case c¢f latching elements, latching Dbosses,

latching recesses or annular beads are preferred.
|

Tn the simplest case, the fixing means may Dbe spacer
elements. By way of example, at least one outwardly
facing projection may preferably be formed integrally
on the base wall of the filter cartridge as second
fixing means, which projection, during ficting of the
filter cartridge, is seated on a holding element which
is arranged on the inlet funnel and forms the first

fixing means.

The first fixing means may, for example, also be the
hace wall of a receiving chamber arranged at the inlet

funnel .

Conversely, by way of example, 1t 1s also possible for
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the holding element, which may form the base wall of
the receiving chamber, to have at least one inwardly
facing projeccion, which 1nteracts with the base wall
of the filtexr cartridge, which 1in this case forms the

second fixing means,

The fixing means may also be guide elements, which

means that the filrter cartridge is guided 1nto 1ts
intended position when it is Dbeing fitted. By way of

axample, projections and recesses, in parcicular

e .

indentations on the filter cartridge and on the holding
element which, by way of example, may be cylindrical,

&

frustoconical in form, are suitakle for this

conical or

pDUTrpose.

According to a further embodiment, the fixing means may
21so be latching elements which engage 1n one another
as they interact. The latching or snapping into place
igs generally associated with a noise which indicates to
+he user that the filter carcridge nas reached 1ts

intended position.

The fixing means are preferably matched to one another
in such a manner that fitting the filter cartridge 1in
rhe axial direction is sufficient to bring the fixing
means together. Therefore, there 1s no need either for

rotary, tilting or other movements of the filter
cartridge or for additional components, such  as
securing rings or the like, which overall makes

insertion of the filter cartridge user-friendly.

Furchermore, the fixing means are matched t£o one

another in such a manner thac they can be dettached from
when the filter

Il

one another without particular effor

~artridge is being exchangecd.

This is achieved, inter alia, by the contacting
surfaces of the fixing means belnd kept small 1in the
case of guide elements, in order to prevent the filter
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carcridge from jamming or sticking in place.

I1f the fixing means are designed as latching elements,

the latching or clamping forces are kept low, 1n such a
5 manner that the filter cartridge can be removed by
simply being pulled out of the recelving opening in the
axial direcrion. The latching elements are therefore
preferably designed in such a manner that an axial
movement of the filver cartridge is sufficient to fit

10 or remove 1t.

I+ is preferable for the first £fixing means Lo be
arranged on a holding element arranged at the underside
of the funnel base wall. A holding element of this type

15 may be designed in various ways.

rccording to a particular embodiment, rthe holding
element may be a receiving chamber which is arranged in
rhe funnel base wall, has at least one outlilow opening

70 and has a base wall and & peripheral wall.

Preferably, the base wall of the receiving chamber has
sr least one first indentation, and cthe base wall of

the filtex cartridge has at least one second
25 indentation, which engages over the first indentation.
These two indentations may interact in a sliding manner

and thereby form guide elements. Moreover, these

i

indentations may also Dbe provided with latching

slements which engage 1in one another when the filter

10 cartridge is being fitted.

I+ is preferable for the indentations of filter

-

cartridge and receiving chamber to be arranged at a

distance from one another at least in subregions, SO0

35 rhat a reduced Cross section of flow, which forms the
rHrottling device, 15 set bhetween the indentcations.,

preferably, the first indentation is a cylindrical or
frustoconical hollow body, which is formed integrally
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orn the base wall o©f the receiving chamber, faces

inwards and has at least one inwardly facing £first
bead, which i1s in the shape of an arc of & circle and

leaves clear at least one ourflow ¢pening, arranged on

5 1ts free edge, wherein an outwardly facing mandrel,
which engages in the cvlindrical or frustoconical
nollow body when fitting the filter cartridge, 1is
arranged in the second indentation.

10 ITn this embodiment, the first quide element 1s formed
by the at least one bead, which is in the form of an
arc of a circle and slides along the outer side of the
mandrel when the filter cartridge is keing inserted.
The bead does not extend over the entire Ilnner

15 periphery of the hollow Dbody, and conseguently a free
space remains which, afrer fitting o¢f the mandrel,

which represents the second guide element, LoIms the
outflow opening. A plurality of arcuate beads Or bead
segments may be arranged at a distarnce from one ancther
20 in the peripheral direction, sco that a plurality of

outflow openings are created.

A preferred embodiment provides for the cross section
of the outflow opening(s) defined by the bead(s) on the
25 cylindrical or frustoconical hollow body to be selected
in such a way that this/these outflow opening(s)

has/have a throttling action.

According to a further embodiment, rhe mandrel has at

30 least one second bead in the shape of an arc of a
~ircle on its outer side, which second bead engages

hehind the first bead during fitting of the filter
cartridge, In this case, the first and second beads

form latching elements.

35
Tt is preferable for the hollow body and the mandrel

sach to be arranged centrally. This arrangement hag the

advantage that in each case only one fixing means 18
required, and as a result the space required for the
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Iixing means can be Kept small, and consequently more
volume 1s available for the filter medium.

Tt i1s preferable for the receiving chamber to have the
first Indentation in the region of base and peripheral
wall and for the filter cartridge to have rthe second
indentation likewise 1in the base and peripheral wall.

The first and second indentations may preferably Dbe
cuboidal in form, s0 that the two indentations each
nhave two side walls, one end wall and one covering
wall. The two indentations may be in the form of guide
alements which engage in one another or slide into one

another.

T+ is advantageous if the first 1indentation hnas first
latching means on two side walls and the second
sndentation has second latching means on  LEwoO side
walls. Thnis embodiment has the advantage that 1t 1S

possible to reallize greater latching forces, for

example in devices 1in which water is heated. The TwoO
i ndentations may have different dimensions, which
brings the advantage that there is only one possible
position for the filter cartrildge.

The fixing elements allow accurate positioning of the
filter cartridge, so that not only 1S rhe optimum
position of the sealing rim at the receiving opening
ensured, but also a defined distance can be set between
rhe filter cartridge and cthe wall of the receiving
chamber. The cross section of the flow passage between
outlet opening of the filter cartridge and outflow

opening of the recelving chamber can thus likewlse Re

set 1in a targeted way.

The presence of fixXing means also allows a new type of
configuration ©¢f the sealing rim of the fllter
cartridge, allowing the correct seating of the filter
cartridge and the sealing position tO be improved
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rurcher.

For this purpose, 1t 1s provided that the gealing rim
is a snap-action rim which 1s c¢onnected to ¢ne cof rcthe
two cartridge parts via an integral hinge, 1t beilng
possible for the sealing rim to be flipped {rom a
first, lower snap-action position intc an upper, second

snap-action position and vice versa, and the funnel

base having a sealing seat which surrounds the
receiving opening and into which the snap-actilion rim

snaps in its second position.

With the snap-action rim in 1its lower snap-action
pesition, the filter cartridge 1is fitted 1into tne
receiving opening from above and pressed downwards
until the snap-action rim flips upwards and in the
process snaps into the sealing seat. The sealing seat
is matched to the snap-action rim 1n such a manner that

when the snap-action rim has snapped into place, the
filter cartridge bears in a sealing manner against the

edge of the receiving opening and is fixed in place,

The snap-action indicates to the user chat the filter
cartridge  has adoprted  1ts predetermined sealing
position. This prevents both incorrect positioning by

rhe user and slipping of the filter cartridge during

transport.

To remove the filter cartridge, 1t 1s simply pulled out
upwards, during which operation the snap-action rim

flips into i1ts lower snap-action positlon.

The snap-action rim 1s preferably formed by a flat edge
strip which extends outwards in the radial direction.

In this embodiment, fixing means 1in rhe form of guilde
olements are sufficient. Fixing means in the form of
latching elements could be disadvantageous, insorar as
with so-called double latching at the sealing rim and,
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for example, i1n the base region, the production costs
are high on account of the need ro maintain rolerances.

In the case o0of a filter cartridge i1n which the

5 cartridge upper part has an outwardly facing first
securing flange and the cartridge lower part has an
outwardly facing second securing flange, via which the
two cartridge parts are connected te one another, the
snap-action rim 1s preferably connected to one of the

10 two securing flanges by way of the integral hinge.

The sealing seat at the inlet funnel is mactched to this
snap-action rim. It 1is preferable for the sealing seat
ro merge into a conically protruding rim section with

15 an inwardly open abutment section, on which the outer
edge of the gnap-action rim engages.

The aburment Section may be a groove or a step with at

least one inclined surface.

The filter cartridge, which can be fitted 1into the

inlet funnel and has & cartridge upper part with at
least one inlet opening, a cartridge lower part with at

least one outlet opening and a sealing rim, 18
25 characterized by at least one fixing means arranged
nwelow and at a distance from the sealing rim.

The fixing means at the filter cartridge is preferably

a spacer element and/or guide element and/or latching

30 element. The Tfixing means may De IeCesSSes and
projections, the projections or ILeCesses preferably

peing cylindrical, conical or frustoconical 1n form.
The latching element may be a latching boss, a latching

recess or an annular bead.

35 |
The fixing means 1s preferably arranged 11 the reglion
of the lower half of the filrter cartridge, preferably
in the region of the bottom third and in particular in
rhe region of the base wall of the filter carctridge.




CA 02571363 2006-11-24

The cartridge lower part has at least one indentation,

with an outwardly facing mandrel preferably beling
arranged in the indentation.

According teo a furcher embodiment, the indentation may
also be cuboidal in form.

The sealing rim is preferably a snap-action rim which
10 is connected to one of the two cartridge parts via an
integral hinge, it being possible ror the snap-action
rim to be flipped from a first, lower snap-action
position into an upper, seacond snap-action position and

vice versa.

15
Tf the filter cartridge has a sealing flange on 1ts
upper and lower parts, the snap-action rim 15
preferably connected L0 one of the two securaing Iflanges
by way of the integral hinge.

20
The snap-action rim is preferably formed by a flat edge

strip which 1is directed radially outwards.

pxemplary embodiments orl rhe invention are explained 1n
25 more detail below with reference to the drawlngs, 1n

which:

Figures 1 and 2 show vertical sections througnl an inlet
funnel with fitted filter cartridge 1in
30 accordance with two enbodiments,

Figure 3 <hows a vertical section through ar
inlet funnel with ficred filter

cartridge in accordance with a further
35 embodiment, before the filter cartridge

has reached its limit positlion,

Figure 4 shows a section on line F-F rhrough the

apparatus shown in Figure 3,
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Figure 5 shows an enlarged secticnal
1lluscration of the region oi the two

indentations in accordance with Figure
- 3,

Figure 6 shows & enlarged sectional
illuscration of the region of the two

indencations after the filrer cartridge

10 has been fitted and positioned,

Figure 7a shows a plan view of the fruscoconical

hollow body in accordance with Figure

3,
15
Figure 7b shows a plan view of a £frustoconical
hollow body in accordance with the a
further embodiment,

20 Figure B8 shows a vertical section through the
frustoconical hollow body on line H-H
in Figure 7b,

Figure J Shows an enlarged sectional

25 il7lustration of the lower region of the
cwo indentations in accordance with a
further embodiment, on line G-G through
the frustoconical hollow bhody in
Fig. 7a,

30

Figure 10 shows a vertical section through a
filter cartridge,
Figure 11 shows a plan view of the fillter

35 cartridge shown in Figure 10,

Figure 12 shows an enlarged sectional

i1lustration of an edge region of the
filter cartridge illustrated 1in Figures
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10 and 11,
Figure 13 shows an enlarged sectional
Lllustration of a region of the
5 receiving cpening in the inlet funnel,
Figure 14 shows an enlarged sectional

lllustration of the region of the
receiving opening in the inlet funnel
10 wlith 1initially positioned snap-action

[~

rim of a filcer cartridge,

Figure 165 shows an eéenlarged illustration of the
region of the receiving opening of an

15 inletr funnel with the snap-action rim
of the filter cartridge snapped inro

position,
Figure 16 shows a vertical section rthrough the
20 region of the receiving opening in the

inlet funnel in accordance with a
further embodiment,

Figqure 17 shows a vertical section through an
25 inlet funnel with &g fitred filter

cartridge in accordance with a further

embodiment,
Figure 18 shows a secticon on line B-B through the
20 apraratus shown in Figure 17,
Figure 19 shows arn enlarged sectional

~qion of the

illustrxation of the «r
outflow opening of the apparatus shown

35 in Figure 17,

Figure la 1llustrates a vertical section through an
inlet funnel 10 with fitted filter cartridge 100. The
inlet funnel 10 has a peripheral wall 11, which merges
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inte & funnel base wall 12 which has a receiving

cpening l1l3. A receiving chamber 14, which once acgain

has a peripheral wall 15 and a base wall 16, extends

downwards from the receiving opening 12 as holding
5 element 20.

The filter cartridge 100 1s fitted inte this receiving
chamber 14 axially from ahove; the filter cartridge 100
comprises a cartridge upper part 101 and a cartridge

-
-

lower part 110. The cartridge upper part 101 1s
configqured in the shape of a roof and has 1inlet
openings 102. A sealing rim 160, which bears against
the sealing seat 60 of the 1inlet funnel 10 1in the

region of the receiving opening 13, is provided in the

15 connection region of cartridge upper parr 101 and
cartridge lower part 110.

The carcridge lower part 110 of the filter cartridge
100 has a peripheral wall 111 and a base wall 112, in

20 which outflow openings 113 are arranged.

The receiving chamber 14 is configured in such a manner
that the peripheral wall 111 of the filter cartridge
100 is arranged at a distance from the peripheral wall
~5 15 and from the base wall 16. Consequently, the
filtered ligquid collects in the lower reglion of the
receiving champer 14 and tlows away via the outflow
openings 17 shown to the right and left in the figure.

30 The receiving chamber 14 with the peripheral wall 15
and the base wall 16 forms a holding element 20 for the
filter cartridge 100. A second fixing means 130, which
in the embodiment shown here forms a spacer element, 1S
formed integrally in the centre of rthe base wall 112 ot

75  rthe fillter cartridge 100. This second fixing element
130 bears against the inner side of the Dbase wall 16,
which therefore performs the function of & first fixing

element 30.
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The filter cartridge 100 is fitted inro and removed
from the receiving chamber 14 of the inlet funnel 10 in
the axial direction, as indicated by the double arrow.

When the limit position provided during fitrving is
reached, the second fixing means 130 bears against the
first fixing means 30, 1.e. the base wall 16 ¢Z the
recelving chamber 14. The operator notices this as a
result of the resistance which then occurs, which
indicates to the operator that the limit position has
been reached. In this limit position, the sealing rim
160 bears in a sealing manner against the sealing seat

0 of the receiving opening 13. As a result, the
optimum position of the filter cartridge 100 has been
reached.

Fig. 2 illustrates a2 further embodiment o©of the
apparatus, which differs from the apparatus shown 1in
Fig. 1 by virtue of the racc that two first fixing
means 30, in the form of indentations Jl designed as
spacer elements, are formed integrally on the inner
side of the base wall 16. The base wall 1l¢ of the

£i1ter cartridge 100 bears against these [wOo Sspacer

elements 30.

In this embodiment, the pase wall 112 performs the

function of the second fixing means 130.

The two first fixing means 30 are arranged in the flow
passage 201 between the outlet openings 113 and the
oucflow openings 17 and at this 1location reduce the
cross section of flow. Depending on the particular
configuration and dimensions, the fixing elements 10 1n

each case form a throttling device 200,

Figure 3 illustrates a vertical section through a

further embodiment o©¢f the apparatus. The 1inlet funnel
10, of which the upper part has been omitted for the

sake of clarity, has a&a First indentation 31, whilch 18

designed a frustoconical nollow body 32, arranged 1n
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the centre of i1ts base wall 16. A bead 34 in the form
of an arc of & circle is formed integrally on the inner
side of the free edge 33 of the hollow body 32, which
bead 34, as illustrated in Figure 7a, does not form a

continuous ring, but rather has a free space 18 which
Farme the outflow opening 17 afrer the filter cartridge
nas been fltted.

T its base wall 112, the filter cartridge 100 likewlse
has an indentation 131 in which & mandrel 132, which
extends vertically downwards, 1is formed integrally.
when the filter cartridge 100 is being fitted 1into the

receiving chamber 14, the mandrel 132 engages in the
frustoconical hollow body 32, with the outer surface
133 of the mandrel 132 sliding along the Dbead 34. In
rhis embodimentc, the mandrel 132 and the bead 34 rform
first and second fixing means 30, 130 which serve as
guide elements, The outflow opening 17 1is formed
hetweern the outer surface 133 of the mandrel 132 and
the wall 35 of the hollow body 32.

Figure 3 illustrates thé filter cartridge 100 at the
starrt of the fictting operation. The sealing rim 160,
which in the embodiment shown here is designed as a
snap-action rim 161, 1s rherefore not yet in its limit
position. The snap-action rim 161 will Dbe described

separately below.

Figure 4 1llustrates a cection on line F-F through the
apparatus shown in Figure 3. It can be seen from this
figure that the mandrel 132 bears against the bead 34
in the form of an arc of a circle and at this location
2lso forms a seal apart from rhe outflow opening 17

(which is not visible 1in Fig. 4).

Figure 5 1illustrates arnl enlarged view of the lowerxr
region of filter cartridge 100 and receiving chamber
14, illustrating the fitting state in accordance with
Figure 3. The second indentation 131 has a base wall
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134a and an annular wall 134b, which extends upwards
from the base wall 112. Spacer ribs 139 are Iformed
integrally on the underside of the base wall 1l3&a.

5 In Figure 6, the filter cartr’idge 100 has reached 1ts
limit position and therefore 1its sealling position. A
:1ow passage 201 is formed between the base wall 112 of
the filver cartridge 100 and the base wall 16 of the
receiving chamber 14 and merges, 1in the reglon of the

10 two indentations 31, 131, into a rising annular passage
502 which is formed between wall 35 of the hollow body
392 and the annular wall 134b. The cross section of the
annular passage 202 is smaller than that of the flow
passage 201, so that a throttling device 200’ 1s

15 formed.

However, rhe annular passage 202 only forms the
rhrottling device 200’ 1f the outflow opening 17 has a
significantly larger Cross section. In the embodiment

20 chownn here, there 1s only a single outflow opening 17,
which has a smaller cross section of flow rthan the
CYOSS section of rhe annular passage 202, and
consequently the cutflow opening 17 can be equated LO
che throttling device 200°. The Lwo fixing elements 30,

o5 130 in the form of the annular bead 34 and in the form
of the mandrel 132 thererore form the throttling device
200 in the assembled state. The spacer ribs 139 bear
against the end race 19 of rthe hollow Dbody 32 and

rherefore, as spacer elements, fForm second fixing means

30 130.

Figure 7b illustrates & further embodiment of the
hollow body 32, which differs from the embodiment
il1lustrated in Figure 7a by virtue of the fact that a
35 total of four beads 34 in the form of arcs of a circle
are arranged spaced apartc from one another, so that
fFree spaces 18 for the outflow openings 17 1in each case
vemain bDetween the beads 34. Whether rhe combination of
rhese outflow openings -form a rhrottling device 200
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depends on the cross-sectioconal dimensions of the flow
passage, 1n particular of the annular passage 202 1in
the region of the frusrtoconical hollow body 32.

S5  Figqure 8 illustrates the hollow kody 22 1in vertlcal
section on line X-H in Fig. 7b. The triangular shape of
rhe arcuate beads 34 has the advantage of minimizing
the surface area of the concact surface with the
mandrel that 1s to be introduced, so that the

10 fFvictional forces are correspondingly low and the
filrer cartridge can be fitted and removed without

difficulty.

Figure 9 illustrates a further embodiment, in which the

15 mandrel 132 is likewilse provided with & bead (second
pead) 135 on its outer surface. In this case, the
section chrough the frustoconical hollow body 32 18
raken on line G-G from Fig. 7a. When the filter
cartridge 100 is being fitted, the mandrel 1232 engages

¢ in the hollow body 32, with the annular bead 135
angaging behiﬁd rhe bead 34 when the spacer ribs 137
are bearing against the end race 39. Free spaces (not

visible in this figure) are provided bhecween the spacer
ribs 139, so that the liguid can flow to the outflow
25 opening 17. In this embodiment, the beads 34 and 135
form latching elements, and Cthe spacer ribhs 139 form
spacer elements, with the end face 39 ot the hollow

body 32, as firsc fixing means 30, forming a SLOP.

30 Figure 10 illustrates & vertical secricon through a

filrer cartridge 100 1in order to explain the funcrtion
caling rim 160 1in conjunction with the

o

of the s
following figures. The cartridge upper part 101 has a

securing flange 120, which is joined to the securing
35 flange 121 of the cartridge lower paxrt 110, preferably
by welding. The securing flange 120 extends radially

cutwards and has an integral hinge 162, via which the

snap-action rim 161 1s attached in jointed fashion. The

snap-action rim 161 ie formed by a flat edge Strip
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directed radially outwards.

Figure 10 1llustrates the snap-action rim 16l 1n its
lower position. As i1llustrated in Figure 11, the snap-
5 action rim 161 1s designed to run continuously all the
way around, as$ is the integral hinge 162..A dead cerncre
has to he overcome when the snap-~action rim 1s being

flipped from a lower snap-action poesition into an upper

snap-action position.

10
Figure 12 i1llustrates the snap-action rim 161 on an
enlarged scale. The integral hinge 162 1s formed as an
encircling grcocove 163 on the underside cl crChe securing
flange 120.

15

Pigure 13 illustrates the corresponding receiving
opening 13 inm section and on an enlarged scale. The
sealing seat 60 with which the snap-action rim 16l
inreracts during fitting of the filcter cartridge has a
20 conically protruding edge section 61, which merges 1nto
rhe abutment section 62, which in the embodiment shown
in Figure 13 is designed as a groove 63. The groove 63
is open on the radially inner side, so that the snap-

sction rim 161 can engage therein, as can be seen 1n

275 the following Figures 14 and 15.

Figure 14 illustrates the start of the snap-action
process. The snap-action rim 161 is still in its lower

position and 1s engaging against the conically

30 protruding edge section 61.

ns the filter cartridge 100 continues rto be lowered,

+he snap-action rim 161 1s moved 1nto 1ts upper
position, with the outer edge 164 of the snap-action
35  rim 161 engaging in the groove 63, as illustrated in

=

Figure 15. There 1s no need for the whole of the

surface of the snap-action rim 16l to bear against the
surface 61. Sealing is effected 1in the region o©f the

groove 63.
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Figure 16 illustrates an alternative Lo the groove 063,

The abutment section 52 comprises a step 64 which has a

substantially horizontal surface 66 and an i1nwardly
inclined surface 65.

Figure 17 i1llustrates a vertical section chrough an

inlet funnel 10 with fitced cartridge 100 1n accordance
with a furcther embodiment. The filter cartridge 100 has
a conventional sealing rim 160, which bears against the
sealing seat 60 in the region of the receiving opening
13 . Two cuboidal indentations 36 and 37 are formed
integrally in the peripheral wall 15 and the hase wall
16 of the receiving chamber 14. These indentations 36,
37 each have two side walls 40, 41 (not wvisible), an
end wall 42 and a covering wall 43, The outrtlow ocpening
17 is leocated in the end wall 42.

The cartridge 100 also -nas corresponding indentatlions
136 and 137, which are likewise cuboidal 1n design,
with side walls 140, 141 (not visible in Fig. 17), end
wall 142 and covering wall 143, with the mutually
~orresponding walls of cartridge and recelving chamber
being arranged at a distance from one another, so that
fFlow passages 201 are formed between the walls.

Figure 18 1illustrates & section on line B-B. Fixing
means 30, 130 in the form of latching elements are
provided in the two side walls 40, 41, 140, 141 of the

~uboidal indentarions 36, 13€. The latching elements
sngage in corresponding

o

F N

sre latching bosses 38 which
latching recesses 138,

This configuration of the latching elements 1is to be
found on both cuboidal indentations 36, 37, 136, 137.

Figure 19 shows an enlarged illustration of the

cuboidal indentations 37, 137.
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List Of designations
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Ll
12
13
L4
15
16
17
Lg
20
30
31
32
33
34
35
36
377
38
39
4 Q0
41
42
43
60
61
6 2
6 3
64
65
66
100
101
102

110
111

112

Inlet funnel
Peripheral wall
Funnel base wall
Receiving opening
Recelving chamber

Peripheral wall

Base wall h

OQutflow opening

Free space

Holding element

First fixing means

First indentation
Frustoconical hollow body
Free edge

Bead in the form ¢of an arc of a circle
Wall ot the hollow body
Cuboidal indentation
Cuboidal 1lndentation
Latching boss

End face

Side wall

Side wall

End wall

Covering wall

Sealing seat

Conically protruding edge section
Abutment section

Groove

Step

Inclined surface

Horizontal surface

Filter cartridge

Cartridge upper part

Inlet opening

Cartridge lower partc
Peripheral wall

Base wall
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164

200,

201
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OQutlet opening
Securing flange on upper parc
Securing flange on lower parc
Second fixing means
Second indentation
Mandrel

Quter surface

Base wall

Annular wall

Second bkead

Cuboidal indentation
Cuboidal indentation
Latching recess
Spacer rilb

Side wall

Side wall

End wall

Covering wall .
Sealing rim
gnap-action rim
Integral hinge
Encircling groove
Outer edge
Throttling device
Flow passage

annular passade
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CLAIMS:
1. An apparatus for the filtration of liquids having a filter cartridge, which includes a
cartridge upper part with at least one inlet opening, a cartridge lower part with at least one

outlet opening and a sealing rim,

and having an 1nlet funnel with a peripheral wall, with a funnel base wall and with a receiving
opening which 1s arranged in the funnel base wall and into which the filter cartridge can be
fitted trom above. the sealing rim of the filter cartridge bearing against the edge of the
recelving opening, a receiving chamber, which has at least one outflow opening as well as a
peripheral wall and base wall, extending downwards from the receiving opening, wherein the

inlet funnel has at least one first fixing means below the receiving opening,

wherein the filter cartridge has at least one second fixing means below and at a distance from
the sealing rim, which second fixing means interacts with the first fixing means when the
filter cartridge 1s being fitted into the receiving opening, so that the fixing means define the

position of the filter cartridge, and

wherein at least one of the fixing means forms a throttling apparatus to reduce the flow

quantity delivered by the filter cartridge.

2. The apparatus according to Claim 1, wherein the throttling apparatus reduces the flow

quantity delivered by the filter cartridge by > % - 95%.

3. The apparatus according to Claim 1 or 2, wherein the throttling apparatus can be set

by selecting a receiving chamber of suitable dimensions for a predetermined filter cartridge.

4 The apparatus according to any one of Claims 1 to 3, wherein the outflow opening in

the recerving chamber is arranged above the outlet opening in the filter cartridge.

5. The apparatus according to any one of Claims 1 to 4, wherein the filter cartridge can

be fitted into the receiving opening in the axial direction.

6. The apparatus according to Claim 4 or 5, wherein the second fixing means is arranged

in the region of the lower half of the filter cartridge.
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7. The apparatus according to Claim 6, wherein the second fixing means 1s arranged 1n

the region of the bottom third of the filter cartridge.

8. The apparatus according to Claim 6 or 7, wherein the second fixing means is arranged

in the region of the base wall of the filter cartridge.

9. The apparatus according to any one of Claims 5 to 9, wherein the first and/or second

fixing means are spacer elements and/or guide elements and/or latching elements.

10. The apparatus according to any one of Claims 5 to 9, wherein the fixing means are

projections or recesses.

11. The apparatus according to Claim 10, wherein the projections or recesses are

cylindrical, conical, or frustoconical.

12. The apparatus according to any one of Claims 9 to 11, wherein the latching elements

comprise latching bosses, latching recesses, or annular beads.

13. The apparatus according to any one of Claims 1 to 12, wherein the base wall of the
recelving chamber has at least one first indentation and in wherein the base wall of the filter

cartridge has at least one second indentation which engages the first indentation.

14. The apparatus according to Claim 13, wherein the first and second indentations, at

least in sub-regions are arranged spaced apart from one another.

15. The apparatus according to Claim 13 or 14, wherein the first indentation is a

cylindrical or frustoconical hollow body, which is formed integrally on the base wall of the
receiving chamber, faces inward and has at least one inwardly facing first bead, which is in
the shape of an arc of a circle and leaves clear at least one outflow opening, arranged on its

free edge, and

wherein an outwardly facing mandrel, which engages in the cylindrical or frustoconical

hollow body when fitting the filter cartridge, is arranged in the second indentation.
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16. The apparatus according to Claim 15, wherein the mandrel, on its outer side, has at

least one second bead in shape of an arc of a circle, which engages behind the first bead

during fitting of the filter cartridge.

17. The apparatus according to Claim 15 or 16, wherein the hollow body and the mandrel

are arranged centrally.

18. The apparatus according to any one of Claims 1 to 12, wherein the receiving chamber

has a first indentation in the region of base and peripheral walls, and
wherein the filter cartridge has a second indentation likewise in its peripheral and base walls.

19. The apparatus according to Claim 18, wherein the first and second indentations are

designed in a cuboidal form.

20. The apparatus according to Claim 18 or 19, wherein the first indentation has first
latching means on two of its side walls, and the second indentation has second indentation

has second latching means on two of its side walls.

21. T'he apparatus according to any one of Claims 1 to 20, wherein the sealing rim is a
snap-action rim which is connected to one of the two cartridge parts via an integral hinge, it
being possible for the snap-action rim to be flipped from a first, lower snap-action position

Into an upper, second snap-action position and vice versa, and

wherein the funnel base wall has a sealing seat, which surrounds the receiving opening and

into which the snap-action rim snaps in its snap-action second position.

22. The apparatus according to Claim 21, in which the cartridge upper part has an
outwardly facing first securing flange and the cartridge lower part has an outwardly facing
second securing flange, via which the two cartridge parts are connected, wherein the snap-

action rim is connected to one of the two securing flanges via the integral hinge.
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23. The apparatus according to Claim 21 or 22, wherein the sealing seat comprises a
conically projecting rim section which merges into an inwardly open abutment section, on

which the outer edge of the snap-action rim engages.

24, The apparatus according to Claim 23, wherein the abutment section is a groove.

23. The apparatus according to Claim 23, wherein the abutment section is a step with at

least one inclined surface.
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